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(54) LAMINATED CERAMIC CHIP CAPACITOR 
(57)Abstract 

PURPOSE: To allow low temperature sintering while improving an 
acceleration life by laminating a dielectric material having a 
dielectric oxide of a specific composition as a main component while 
containing oxides of Mn, Y. V. W as sub-components and AI203 as a 
sintering agent as well as an internal electrode material for 
performing simultaneous firing. 

CONSTITUTION: In a lamination type chip capacitor 1, the internal 
electrodes 21. 25 and the dielectric layers 3 are by turns laminated 
while having a pair of external electrodes 41, 45 connected to the 
respective internal electrodes 21. 25. The internal electrodes 21. 25 
are formed of Ni or an Ni alloy. The dielectric layer 3 contain a 
dielectric oxide of a composition expressed by the formula: [(Ba1-x- 
yCaxSry)0]m(Ti1-zZr2)02 (0<x<0.25. 0<y<0.05, 0.1<2<0.3. 1.000<m< 
1.020) as a main component while further containing oxides of Mn, 
Y. V. W as sub-components and AI203 0.005 to 0.3wt.% as a 
sintering agent 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use o£ this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] It is the laminating mold ceramic chip capacitor which has an internal electrode and a 
dielectnc layer, and the dielectric oxide of the presentation expressed with the following type is used 
as a principal component. As an accessory constituent The compound which turns into an oxide by 
the oxide of Mn, and/or baking by oxide (MnO) conversion 0.01 - 0.5 % of the weight The 
compound which turns into an oxide by the oxide of Y, and/or baking by oxide (Y2 03) conversion 
0.05 - 0.5 /o of the weight. The compound which turns into an oxide by the oxide of V and/or 
baking by oxide (V2 05) conversion 0.005 - 0.3 % of the weight. It is aluminum 203 as 0.005 - 0 3 
/o of the weight, and smtering acid by oxide (W03) conversion about the compound which turns 
into an oxide by the oxide of W, and/or baking. Dielectric materials contained 0.005 to 0.5% of the 
weight. The laminating mold ceramic chip capacitor which carries out the laminating of the internal 
electrode mgredient of nickel or nickel alloy, and is characterized by carrying out coincidence 
baking. 

Formula It is 0^<=0.25, 0<=y<=0.05, 0.1<=z<=0.3, and 1.000<=m<= 1.020 among the [(Bal-x-y 
CaxSry)0]mO(Til-zZrz)2 {above-mentioned type. s iv 

[Claim 2] aluminum 203 Laminating mold ceramic chip capacitor of claim 1 whose content is 0 01 - 
0.30 or less % of the weight. 

[Claiin 3] The laminating mold ceramic chip capacitor of claim 1 which added the compound which 
turns mto an oxide further by at least one sort of oxides of Eu and Mo, and/or baking 0.3 or less % of 
the weight by oxide conversion to dielectric materials. 

[Claim 4] Said dielectric layer is claim 1 whose surface ratio of the grain boundary phase in the cross 
section of said dielectric layer it consists of a grain and a grain boundary phase, and is 2% or less 
thru/or one laminating mold ceramic chip capacitor of 3. 

[Claim 5] The laminating mold ceramic chip capacitor of claim 4 said whose grain boundary phase is 
an oxide phase containing the oxide of Mn, Y, V, and W. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Lidustrial Application] This invention is the thing especially about amelioration of a dielectric layer 

of a lammatmg mold ceramic chip capacitor 

[0002] 

[Pescription of the Prior Art] A laminating mold ceramic chip capacitor carries out the laminating of 
the paste for mtemal electrodes, and the paste for dielectric layers by the sheet method print 
processes, etc., really carries out coincidence baking, and is usually manufactured 
[0003] Although Pd and Pd alloy are generally used for the internal electrode, since Pd is expensive 
comparatively cheap nickel and nickel alloy are being used. 

[0004] By the way, when forming an internal electrode with nickel or nickel alloy, if it calcinates in 
atmosphenc air, an electrode will oxidize. 

[0005] For this reason, generally after the debinder is calcinating by oxygen tension lower than the 
balanced oxygen tension of nickel and NiO. 

[0006] hi this case, in order to attain ebumation of dielectric materials, it is usually Si02 as sintering 
acid. It IS added. ^ 

[0007] Moreover, in order to prevent the fall of the insulation resistance by reduction of a dielectric 
layer etc., addition, calcium permutation, etc. of Mn are performed. 

[0008] However, compared with the laminating mold chip capacitor which has the internal electrode 
made from Pd calcinated and manufactured in atmospheric air, the laminating mold chip capacitor 
which has an internal electrode made from nickel or nickel alloy had the overwhehningly short Ufe 
ot insulation resistance, and had the problem of being unreliable. 

[0009] However, this problem contains the dielectric oxide which has a certain specific presentation 
proposed by this mvention person. The dielectric materials which carried out the amount addition of 
specificafaon of the one or more sorts chosen from the compound which turns into an oxide by the 
oxide of Y, Gd, Tb Dy, Zr, V, Mo, Zn, Cd, Tl, Sn, and P, and/or baking, It was mostly solvable with 
the lammatmg mold ceramic chip capacitor which carried out the laminating of the internal electrode 
matenal of mckel or nickel alloy, and calcinated it (JP,3-1331 16,A). 

[0010] That is, when adding Y etc. in this way, it turned out that'a life increases by about 2 to 10 
tunes compared with the conventional additive-free chip capacitor, and the dependability which was 
excellent to some extent is acquired. 

[001 1] The artificers of this invention advance further and set to a laminating mold ceramic chip 
capacitor. Compared with the thing of addition, such as Above Y, a life is raised further 
dependabihty is acquured further, and, moreover, it is 10 micrometers by this high-reliability-ization 
u° u u ^° ™ following lamination possible. It is the laminating mold ceramic chip capacitor 

which has mtemal electrode and a dielectric layer in previous application (Japanese Patent 
Application No. No. 101788 [ four to ]). The compound which contains the dielectric oxide of the 
presentation expressed with the following type, and mms into an oxide by the oxide and/or ****** 
of Mn by oxide (MnO) conversion 0.01 - 0.5 % of the weight. The compound which turns into an 
oxide by the oxide of Y, and/or baking by oxide (Y2 03) conversion 0.05 - 0.5 % of the weight The 

n'lSir'!?^ Z ilu^ ^"""^^ ^^"g by oxide (V2 05) conversion 

U.UU3 - 0.3 /o of the weight, The laminating mold ceramic chip capacitor characterized by carrying 
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out the laminating of the dielectric materials which added the compound which turns into an oxide 
by the oxide of W, and/or baking 0.005 to 0.3% of the weight by oxide (W03) conversion and the 
internal electrode ingredient of nickel or nickel alloy, and calcinating them 

[0012] formula the inside of the [(Bal-x-y Cax Sry) O] m 0(Til-z Zrz)2 {above-mentioned type, and 
m^o^T " : • ^=y<=<^ 05. and 0.1<= - it is z<=0.3 and 1.000<=m<= 1.020. " - it proposed. 
[0013] In a laminating mold ceramic chip capacitor equipped with the dielectric layer of the above 
presentations, there is a problem that ebumation is not carried out at less than 1400 degrees C and it 
IS Si02 as sintering acid conventionally there. It used and low-temperature baking of the above- 
mentioned porcelain constituent was enabled 
[0014] 

[Problem(s) to be Solved by the Invention] However, it is Si02 as sintering acid like before. When it 
mm '«:!^^ ^ problem that accelerated aging of insulation resistance was comparatively short 
[001 5] Then, low-temperature baking is possible and this invention aims at offering the laminating 
mow ceramic chip capacitor whose accelerated aging of insulation resistance moreover improved. 

[Means for Solving the Problem] 

It is the laminating mold ceramic chip capacitor which has an internal electrode and a dielectric 
layer, and the dielectnc oxide of the presentation expressed with the following type is used as a 
pnncipal component. (1) As an accessory constituent The compound which turns into an oxide by 
the oxide of Mn, and/or baking by oxide (MnO) conversion 0.01 - 0.5 % of the weight The 
compound which turns into an oxide by the oxide of Y, and/or baking by oxide (Y2 03) conversion 

- 0 5 /o of the weight. The compound which turns into an oxide by the oxide of V and/or 
baking by oxide (V2 05) conversion 0.005 - 0.3 % of the weight. It is aluminum 203 L 0.005 - 0 3 
/o of the weight, and sintering acid by oxide (W03) conversion about the compound which turns 
into an ^de by the oxide of W. and/or baking. Dielectric materials contained 0.005 to 0.5% of the 
weight. The laminatmg mold ceramic chip capacitor which carries out the laminating of the internal 
electrode ingredient of nickel or nickel alloy, and is characterized by carrying out coincidence 

DHXing. 

Formula It is 0^<=0.25, 0<=y<=0.05, 0.1<=z<=0.3. and 1.000<=m<= 1.020 among the [(Bal-x-y 
Cax Sry) O] m 0(Til-z Zrz)2 {above-mentioned type. U * y 

(2) aluminum 203 Laminating mold ceramic chip capacitor of the above (1) whose content is 0.01 - 
0.30 or less % of the weight. 

(3) The laminating mold ceramic chip capacitor of the above (1) which added the compound which 
turns mto an oxide further by at least one sort of oxides of Eu and Mo, and/or baking 0.3 or less % of 
the weight by oxide conversion to dielectric materials. 

(4) Said dielectric layer is the above (1) whose surface ratio of the grain boundary phase in the cross 
section of said dielectric layer it consists of a grain and a grain boundary phase, and is 2% or less 
tnru/or one lammatmg mold ceramic chip capacitor of (3). 

(5) The laminating mold ceramic chip capacitor of the above (4) said whose grain boundary phase is 
an oxide phase containing the oxide of Mn, Y, V, and W 

[0017] 

[Function and Effect of the Invention] It is aluminum 203 as sintering acid of the laminating mold 
ceramic chip capacitor which has the dielectric layer of the above-mentioned presentation in this 
invention. While being able to calcinate at 1250 degrees C - 1350 degrees C low temperature by 
having used, accelerated aging of insulation resistance also improved more than 30 hour f200 
degrees C, DC 1 50V). ^ 
[0018] 

[Elements of the Invention] Hereafter, the concrete configuration of this invention is explained to a 
detoil. The suitable example of the laminating mold ceramic chip capacitor of this invention is shown 
in drawing 1 . 

[0019] The laminating of internal electrodes 21 and 25 and the dielectric layer 3 is carried out by 
turns, and the lammating mold chip capacitor 1 has one pair of external electrodes 41 and 45 linked 
to each mtemal electrodes 2 1 and 25. "lu^cu 

[0020] nickel which internal electrodes 21 and 25 are formed from nickel or nickel alloy, and 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 8/i s/9nnrt 



JP,06-275459,A [DETAILED DESCRIPTION] 



Page 3 of 8 



contains nickel 95% of the weight or more as a nickel alloy in this case in this invention, and Mn, Cr, 

Co and aluminum etc. ~ it is desirable that they are one or more sorts of alloys. 

[0021] These can acquire a sufficient life and dependability according to this invention. 

[0022] In addition, in nickel or nickel alloy, 0.1 or less % of the weight of P etc. may contain as a 

minor constituent. 

[0023] Although terms and conditions, such as thickness of internal electrodes 21 and 25, should just 

be suitably determined accordmg to the purpose or an application, thickness is usually 1-5 

micrometers. It is 2-3 micrometers especially. It is extent. 

[0024] The dielectric layer 3 consists of a grain and a grain boundary phase. 

[0025] The quality of the material of a dielectric layer 3 contains the dielectric oxide of the 

presentation expressed with the following type. Under the present circumstances, the amount of O 

may be deflected from the stoichiometric composition of the following type a little. 

[0026] formula [(Bal-x-y CaxSry) O] m (Til-zZrz) and 02 - this case - x ~ zero to 0.25 - 

desirable ~ 0.05 to 0.10, and y - zero to 0.05 ~ desirable ~ zero to 0.01, and z ~ 0.1 to 0.3 ~ 

desirable -- 0.15 to 0.20, and m - 1.000-1.020 ~ it is 1.002-1.015 preferably. 

[0027] Further the compound which turns into an oxide by the oxide of manganese, and/or baking in 
this invention by oxide MnO conversion as an accessory constituent 0.01 - 0.5 % of the weight 
More preferably 0. 1 to 0.4% of the weight 0.2 - 0.4 % of the weight. It is the compound which turns 
mto an oxide by the oxide of an yttrium, and/or baking Oxide Y2 03 By conversion, 0.05 - 0.5 % of 
the weight. More preferably 0.08 to 0.45% of the weight 0.2 - 0.4 % of the weight. It is the 
compound which turns into an oxide by the oxide of vanadium, and/or baking Oxide V2 05 By 
conversion, 0.005 - 0.5 % of the weight. The compound which turns into an oxide by the oxide of a 
tungsten, and/or baking preferably by oxide W03 conversion 0.01 to 0.1% of the weight 0.005 - 0.3 
% of the weight. It is aluminum 203 as sintering acid further about 0.01 to 0.1% of the weight more 
preferably 0.01 to 0.2% of the weight. It contains 0.005 to 0.5% of the weight. 
[0028] aluminum 203 as the above-mentioned sintering acid 0.01-0.15 % of the weight of addition 
is more preferably good 0.01 to 0.3% of the weight preferably. It is because the good laminating 
mold ceramic chip capacitor of accelerated aging of insulation resistance is especially obtained by 
low-temperature baking. 

[0029] Moreover, nickel oxide, Mg oxide, Co oxide, Hf oxide, etc. may contain about 0.5 or less % 
of the weight. 

[0030] In addition, effectiveness of this invention is not realized in the oxide of elements other than 
the above, and the addition outside the above-mentioned range. 

[003 1] What is necessary is just to determine suitably terms and conditions, such as the number of 
laminatings of a dielectric layer 3, and thickness, according to the purpose or an application. 
[0032] Moreover, the mean particle diameter of the grain of a dielectric layer 3 is 1-5 micrometers. It 
is desirable that it is extent. 

[0033] And it is desirable that the surface ratio of the grain boundary phase which are parts oflier 
than the grain which constitutes a dielectric layer 3 from this invention is about 0.5 - 1 .0% preferably 
2% or less in the cross section of the arbifration of a dielectric layer 3. 
[0034] If said range is surpassed, a life will become short, and it is in the inclination for 
dependability to fall. 

[0035] Moreover, formation of a dielectric layer 3 is difficult for a not much small thing, and is in 
the inclination which becomes inadequate [ the ebumation of a dielectric ]. 

[0036] In addition, what is necessary is to take a photograph for measurement of the surface ratio of 
a grain boundaiy phase using a scanning elecfron microscope, and just to ask it after this. 
[0037] This grain boundary phase uses as a component the oxide of the quality of the material which 
usually constitutes dielectric materials or an internal elecfrode ingredient, the oxide of the quality of 
the material added separately, and the oxide of the quality of the material mixed as an impurity still 
in process, and is usually formed by glass thru/or glassiness. 

[0038] Cu, Cu alloy, nickel, nickel alloy, etc. are usually used for the external elecfrodes 41 and 45. 
[0039] In addition, of course, Ag, an Ag-Pd alloy, etc. are usable. 

[0040] The thickness of the external electrodes 41 and 45 is usually 10-50 micrometers, although 
what is necessary is to be arbitrary and just to determine suitably according to the puipose or an 
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application. It is extent. 

[0041] And what is necessary is just to determine suitably such a configuration and size of the 
laminating mold chip capacitor 1 according to the purpose or an application. For example, in the case 
of-like [ rectangular parallelepiped ], it is usually about 1.6-3.2mmx0.8-1.6mmx0.6-1.2mm. 
[0042] The laminating mold ceramic chip capacitor of this invention is manufactured as follows. 
[0043] First, the paste for dielectric layers 3, an internal electrode 21, the paste for 25 and the 
external electrode 41, and the paste for 45 are manufactured, respectively. 
[0044] As raw material powder of the dielectric used in case the paste for dielectric layer 3 is 
manufactured, it usually responds to the presentation of the dielectric oxide mentioned above, and is 
alummum 203 as a single thru/or a multiple oxide, and sintering acid, such as Ti, Ba, Sr, calcium, 
Zr, Mn, Y, V, and W. What is necessary is just to use. 

[0045] Moreover, these may use the compound which turns into an oxide by baking, for example, a 

carbonate, a sulfate, a nitrate, an oxalate, an organometallic compound, etc. 

[0046] Furthermore, an oxide and the compound which turns into an oxide by baking may be used 

together. 

[0047] These raw material powder is usually the mean particle diameter of 0.0005-5 micrometers 
The thing of extent is used. 

[0048] What is necessary is just to perform it as follows, for example, for obtaining dielectric 
materials from such raw material powder. 

[0049] A start raw material is first blended with a predetermined quantitative ratio, for example wet 
blending is carried out with a ball mill etc. 

[0050] Subsequently, it is made to dry with a spray dryer etc., temporary quenching is carried out 
after that, and the dielectric oxide of the above-mentioned formula is obtained. 
[0051] In addition, temporary quenching is usually performed in air at 800-1300 degrees C for about 
2 to 10 hours. 

[0052] Subsequently, it grinds until a jet mill or a ball mill makes predetermined particle size, and 
dielectric materials are obtained. 

[0053] aluminum 203 as sintering acid The obtained dielectric materials are mixed. In addition, 
alummum 203 It may mix with the above-mentioned start raw material, and you may use, and it 
may mix with a start raw material, temporary quenching may be carried out, and you may mix with 
temporary-quenching powder further. 

[0054] Additives, such as a binder used in case the paste for dielectric layer 3 is adjusted, a 
plasticizer, a dispersant, and a solvent, may be various things. Moreover, a glass Mt may be added. 
[0055] As a bmder, for example as a plasticizer, ethyl cellulose, abietic-acid resin, poly vinyl butyral 
etc. for example, as a dispersant, an abietic-acid derivative, diethyl oxalic acid, a polyethylene 
g ycol, a polyalkylene glycol, FUTARU acid ester, FUTARU acid dibutyl, etc. For example, a 
glycerol, an octadecyl amine, a trichloroacetic acid, oleic acid. As solvents, such as OKUTA diene, 
ethyl oleate, a mono-oleic acid glycerol, a triolein acid glycerol, glyceryl tristearate, and a 
MENSEDEN oil, toluene, a terpineol, butyl carbitol, a methyl ethyl ketone, etc. are mentioned for 
example. 

[0056] Making [ in addition ] into about 50 - 80 % of the weight the whole dielectric materials at the 
time of adjustmg this paste rate of, a binder is 2 - 5 % of the weight, and a plasticizer is 0.01 - 5 % of 
the weight, A dispersant is made and a solvent is made into about 20 - 50 % of the weight 0 01 to 5% 
of the weight. 

[0057] And said dielectric materials and these are mixed, for example, it kneads with 3 rolls etc and 
considers as a paste (slurry). 

[0058] Such mixture is used for nickel or nickel alloy pan as a conductor material used in case an 
mtemal electrode 21 and the paste for 25 are manufactxu-ed. 

[0059] Especially a limit does not have such a conductor material in the configurations, such as the 
mA^ni° globular shape and a piece of Lynn, and the thing of these configurations may mix it 
[0060] Moreover, mean particle diameter is 0.1-10 micrometers. Further 0.1-1 micrometer What is 
necessary is just to use the thing of extent. 
[0061] An organic vehicle contains a binder and a solvent. 

[0062] As a binder, each well-known thing, such as ethyl cellulose, acrylic resin, and butyral resin, is 
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usable, for example. 

[0063] A binder content is made into about 1 - 5 % of the weight. 

[0064] As a solvent, each well-known thing, such as a terpineol, butyl carbitol, and kerosine, is 
usable, for example. 

[0065] A solvent content is made into about 20 - 55 % of the weight. 

[0066] In addition, various ceramic powder, such as a dielectric and an insulator, etc. can also be 
added if needed for the purpose, such as plasticizers, such as dispersants, such as a sorbitan fatty acid 
ester and a glycerine fatty acid ester, and dioctyl phthalate, dibutyl phthalate, butyl phthalyl glycolic- 
acid butyl, and DERAMI prevention, sintering control, in about a total of 10 or less % of the weight 
of the range. 

[0067] Moreover, it is also effective to add organic metal resinate. 

[0068] The external electrode 41 and the paste for 45 should just use the usual paste containing the 
above-mentioned conductor-material powder. 

[0069] Thus, the laminating of the internal electrode 21 and the paste for 25 which were obtained, 
and the paste for dielectrics 3 is carried out by turns by print processes, the replica method, the green 
sheet method, etc., respectively. 

[0070] Next, after cutting in predetermined layered product size, debinder processing and baking are 
performed. And in order to make a dielectric layer 3 reoxidate, it heat-treats. 
[0071] Although what is necessary is just to perform debinder processing on condition that usual, it 
is desirable to carry out on condition that the following especially. 

[0072] programming-rate: ~ 5-300 degrees C/hour ~ especially - 10-50 degree-C/hour retention 
temperature:200-400 degree C ~ especially - 250-350-degree-C holding-time: 0.5 - 5 hours - 
especially ~ 1 - 3-hour ambient atmosphere: ~ AIR [0073] Baking is oxygen tension 10-7atm. It is 
desirable hereafter to carry out in 10-7-10-13atm especially. 

[0074] It is in the inclination for intemal electrodes 21 and 25 to oxidize if said range is exceeded, 
and when too not much small, an electrode material is in a lifting and the disrupted inclination about 
abnormality sintering. 

[0075] And the following conditions of other baking conditions are desirable. 

[0076] programming-rate: - 50-500 degrees C/hour ~ especially ~ 200-300 degree-C/hour retention 
temperature: 1200-1400 degree C ~ especially ~ 1250-1350-degree-C holding-timerO.S - 8 hours - 
especially ~ a 1-3 hour cooling rate:50-500 degree-C/hour - especially - 200-300 degrees C 
[0077]/hour N2 humidified in the gas for ambient atmospheres H2 It is suitable to use mixed gas etc. 

[0078] As for heat treatment, it is desirable to perform retention temperature thru/or a maximum 
temperature as 1250-1350 degrees C. 

[0079] Since said under range of oxidation of dielectric materials is inadequate, if it is in the 
mclination for a life to become short and said range is surpassed, nickel of an intemal electrode will 
oxidize, and it reacts with a dielectric base and capacity not only falls, but is in the inclination for a 
life to also become short. 

[0080] The oxygen tension in the case of heat treatment is 10-8atm. It is 10-4-10-7atm more 
preferably above. It is desirable. 

[0081] Under in said range, when reoxidation of a dielectric layer 3 or an oxide layer 4 is difficult 
and surpasses said range, it is in the inclination for intemal electrodes 21 and 25 to oxidize. 
[0082] And the following conditions of other heat treatment conditions are desirable. 
[0083] holding-time: -0-6 hours ~ especially - a 2-5 hour cooling rate:50-500 degree-C/hour - 
especially - 100-300 degrees C [0084]/hour N2 humidified in the gas for ambient atmospheres It is 
suitable to use gas etc. 

[0085] In addition, N2 What is necessary is just to use WETTA etc., in order to humidify gas, mixed 
gas, etc. In this case, about 0-75 degrees C of water temperature are desirable. 
[0086] Moreover, debinder processing, baking, and heat treatment may perform each continuously 
or may be performed independently. 

[0087] Thus, end-face polish is given to the obtained sintered compact with barrel finishing 
sandblasting, etc., the paste for external electrodes can be burned on it, and the external electrodes 41 
and 45 are formed. 
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[o089] ^ ^^"^ ^^^^"^ ^"""^"^ "^'^ *^ ^''^^^^ electrode 41 and 45 etc. if needed. 

[Example] Hereafter, the concrete example of this invention is given and this invention is further 
o ^rS^Jf 1*° a detail. BaTi03 generated by liquid phase composition as a start raw material And 
BaZr03 It used, in addition, BaTi03 And BaZrOB mean particle diameter - 0.5 micrometers a 
maximum grain size - 1.5 micrometers it was . A base material presentation shall be shown by the 
following formula. ' 

^^^'^n !° *® presentation of the base material of the Bal.005 O(Ti0.81Zr0.19)3 above 

?;f -^^^ r'^*' ^-^^ °f ^^'Sht, V2 05 0.04 o/o of the weight, and W03 

0.05 /o of the weight, aluminum 203 it is - it added in the variate which shows an additive (the 
mean particle^diameter of 1 .0 micrometers of the whole additive, and maximum grain size 3.3) in 
Table 1. and four sorts of examples and two sorts of examples of a comparison were acquired wet 
gnndmg of these was carried out with the each ball mill for 16 hours, and the dielectric materials of a 
banum titanate system were obtained. Moreover, aluminum 203 of sintering acid It is Si02 to 
[0091] ^ example 3 of a comparison was acquired. 

[ Table 11 



A1203 

{wt%) 


(X:) 


(h) 


e s 




HSfeMl 0.05 


1260 


123.7 


9200 


10.3 




lOUU 


1 no f\ 


11000 


13.8 




1340 


00. 9 




15.7 


^fii«'lj2 0. 10 


1260 


114.8 


10200 


12.8 






95.0 


12700 


14.2 






04. 0 


14300 


15.0 


^^J3 0.20 


1260 


88.8 


9100 


13.5 




1300 


77.3 


11600 


13.2 




1340 


33.0 


14400 


13.8 


misim 0.40 


1260 


62.3 


7200 


13.2 




1300 


27.8 


10100 


11.6 




1340 


9.1 


16000 


12.7 


t\Mmi 0 


1260 


77.6 


5000 


6.9 




1300 


170.0 


9700 


12.8 




1340 


137.0 


11800 


13.3 


l:l:^0l]2 0. 80 


1260 


0.2 


3100 


11.3 ^ 






1300 


0.1 


6700 


7.3 






1340 


0 


20900 


8.5 . 






1260 


26.7 


9900 


10.5 


(0. lwt%) 


1300 


21.8 


11400 


11.7 




1340 


12.7 


12800 


12.8 



Sl^"'"® each of these dielectric materials, with the compounding ratio shown below, ball mill 
mixmg was earned out usmg the ball made from an alumina, and it slurred and considered as the 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



8/1 5/900/; 



JP.06-275459,A [DETAILED DESCRIPTION] . Page 7 of 8 

paste for dielectric layers. 
[0093] 

Dielectric materials : 100 weight sections acrylic resin : 5.0 weight sections benzyl butyl phthalate : 
2.5 weight sections mineral spirit : 6.5 weight sections acetone : 4.0 weight sections trichloroethane : 
20.5 weight sections methylene chloride : The 41.5 weight sections [0094] Next, with the 
compounding ratio shown below, it kneaded with 3 rolls, and it slurred and considered as the paste 
for internal electrodes. 
[0095] 

nickel : 44.6 weight sections terpineol : 52 weight sections ethyl cellulose : Three weight section 
benzotriazol: The 0.4 weight sections [0096] The laminating mold ceramic chip capacitor 1 shown in 
drawing 1 as is the following was manufactured using these pastes. 

[0097] First, the paste for dielectric layers is used and it is 20 micrometers on a carrier fibn. The 
sheet of thickness was pulled, the paste for internal electrodes was used on this, and the electrode 
was printed. Then, from the carrier fibn, it exfoliated, two or more sheet laminating of the above- 
mentioned sheet was carried out, and pressurization adhesion was carried out. 
[0098] In addition, the number of laminatings of a dielectric layer 3 is four layers. 
[0099] Subsequently, after cutting in predetermined size, debinder processing, baking, and heat 
treatment were continuously performed on condition that the following. 

[0100] debinder processing programming-rate: - 20-degree-C [ /] hour retention temperature: - 300- 
degree-C holding-time: ~ gas for 2-hour ambient atmospheres: air [0101] baking programming- 
rate: ~ 200-degree-C [ /] hour retention temperature: ~ holding-time:2 hour cooling rate: set as the 
temperature shown in Table 1 ~ gas for 300-degree-C [ /] hour ambient atmospheres: - N2 
humidified H2 mixed-gas oxygen tension: ~ 10-8 ~ atm [0102] heat treatment retention temperature: 
- 1000-degree-C holding-time: - 3-hour cooling rate: ~ gas for 300-degree-C [ /] hour ambient 
atmospheres: - N2 humidified gas oxygen tension: - 10-7 - atm [0103] In addition, it carried out to 
humidification of each gas for ambient atmospheres at the water temperature of 5-75 degrees C usins 
WETTA. 6- e 

[0104] After grinding the end face of the obtained sintered compact with sandblasting, the In-Ga 
alloy was applied and the electrode for a trial was formed. 

[0105] thus, the size of the manufactured laminating mold ceramic chip capacitor 1 - 
3.2mmxl.6mmx0.6mm - it is ~ the thickness of a dielectric layer 3 ~ 15 micrometers the thickness 
of internal electrodes 21 and 25 ~ 2.5 micrometers it is . 

[0106] Next, when asked for the temperature of 200 degrees C, the accelerated life test (IR life - h) 

of electrical-potential-difference DC 150 V, epsilons (25 degrees C), and a mechanical strength 

sigmab3 (kg£/mm2) from these capacitors, the result shown in the following table 1 was obtained. In 

addition, the three-point bending strength test method (ns R1601) estimated the mechanical 

strength. 

[0107] 

[Table 1] 

[0108] As shown in Table 1, the laminating mold ceramic chip capacitor of this invention is 
aluminum 203 as sintering acid. Even if it calcinates at the low temperature of 1260 degrees C by 
having used, the above-mentioned mechanical sfrength sigmab3 is 2 10.3 kgf(s)/mm. It became the 
above, the mechanical sfrength sigmab3 when having not added sintering acid - 6.9kgf7mm2 it is ~ 
things show that the degree of sintering in low temperature is improving. Moreover, when sintering 
acid is compared about tiie case where it adds 0.1% of the weight, also about IR life, it is aluminum 
203. When it uses, it is Si02 to being 54.6 hours also at the lowest. The highest was also 26.7 hours 
when used. From these things, it is aluminum 203 as sintering acid. It turns out that baking at low 
temperature was attained, without reducing IR life by adding. 

[0109] In addition, it is aluminum 203 as sintering acid. Especially in adding, when it makes the 
addition into 0.1 or less % of the weight, the above-mentioned table 1 shows that the inclination of 
improvement in IR life is acquired. 

[0110] Furthermore, aluminum 203 It is made to be the same as that of the above except having 
considered as 0.10 % of tiie weight and the amount of immobiUzation, having made otfier accessory 
constitiient slack Mn, Y. V, and W etc. into the variate, as shown in drawing 2. having made 
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retention temperature in baking into 1300 degrees C, and having made the holding time into 2 hours. 
The example 5 of a laminating mold ceramic chip capacitor thru/or 16 and the example 4 of a 
comparison thna/or 1 1 are created. When asked for the temperature of 200 degrees C, the accelerated 
life test (IR life - h) of electrical-potential-difference DC150V, epsilons (25 degrees C), and a 
mechanical strength sigmabS (kgf/mml), the result shown in the following table 2 was obtained. 
[0111] 

[Table 2] 

MnO Y,0, VaOB WO, AlaO, ^OM im^ es SSga.s 
(wtX) (wtW (wt«) (wtX) (wtas) (wt%) (h) (25*0 (kgf/nn») 





0.2 


0.1 


0.04 


0.05 




0.2 


0.2 


0.04 


0.05 


mmn 


0.2 


0.3 


0.04 


0.05 


mmms 


0.2 


0.4 


0.04 


0.05 


mmms 


0.1 


0.3 


0.04 


0.05 


mmiio 


0.3 


0.3 


0.04 


0.05 


mm\n 


0.2 


0.3 


0.04 


0.05 




0.2 


0.3 


0.01 


O.05 


mmmii 


0.2 


0.3 


0.1 


0.05 




0.2 


0.3 


0.2 


0.05 




0.2 


0.3 


0.04 


0.01 




0.2 


0.3 


0.04 


0.1 





0.2 


0 


0 


0 


ltS^j5 


0.2 


0.3 


0 


0 




0.2 


0 


0. 04 


0.05 


ttmn 


0 


0.3 


0.04 


O.OS 




1.0 


0.3 


0. 04 


0.05 


itmm^ 


0.2 


0.3 


0.75 


0.05 




0.2 


0.8 


0.04 


0.05 


fcfcfi^m 


0.2 


1.0 


1.0 


1.0 



0. 10 


56.6 


15300 


15.4 


0. 10 


78.6 


14200 


14.7 


0. 10 


95.0 


12700 


14.2 


0.10 


86.6 


10150 


13.2 


0.10 


87.3 


12900 


13.5 


o: 10 


102.1 


11800 


14.9 


0.10 ttoO. O.OS 


74.7 


13800 


13.8 


O.ID 


57.9 


13500 


14.3 


0.10 


97.5 


10800 


13.4 


0.10 


54.7 


8700 


12.9 


0.10 


86.9 


12500 


14.0 


0.10 


90.4 


11900 


14.3 


0.10 


0.04 


18300 


15.5 


0.10 


15.2 


15000 


14.5 


0.10 


0.26 


16900 


15.3 


0. 10 


0.01 


3500 


7.1 


0.10 


20.8 


6700 


11.2 


0.10 


10.0 


5300 


12.1 


0. 10 


13.3 


6400 


11.6 


0. 10 


4.1 


4300 


10.5 



[0112] As shown in the above-mentioned table 2, in an example, that whose IR life was 54.7 hours 
also at the lowest is as the shortest as 20.8 hours in the example of a comparison, and the 
effectiveness of this invention is checked. In addition, when the transparency mold scanning electron 
microscope analyzed the fine structure of a polished surface for the dielectric layer of each example 
sample, the dielectric layer consisted of a grain and a grain boundary phase, and the surface ratio of 
all of the grain boundary phase in the cross section of a dielectric layer was 2% or less. Moreover, 
the above-mentioned grain boundary phase contained the oxide of Mn, Y, V, and W. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 




[Translation done.] 
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WRITTEN AMENDMENT 



procedure revision] 

[Filing Date] May 2, Heisei 6 
[Procedure amendment 1] 
[Document to be Amended] Specification 
[Item(s) to be Amended] 0078 
[Method of Amendment] Modification 
[Proposed Amendment] 

[0078] As for heat treatment, it is desirable to perform more preferably retention temperature tiiru/or 
800-1200 degrees C of maximimi temperatures as 900- 11 00 degrees C. 



[Translation done.] 
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